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Computational investigation of structural and spectroscopic properties of 1,8-dihydroxynaphthalene oxidation products
The aim of this investigation is to characterize structural, energetic and spectroscopic features of oxidation products from 1,8-dihydroxynaphthalene (naphthalene-1,8-diol) .
All calculations were performed with the Gaussian package of programs.
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All structures were geometry optimized at the DFT level, with a hybrid functional (PBE0) 2 and a reasonably large basis set [6-31+G(d,p) ]. For each species, different tautomers / conformers, as well as different protonation states were explored. In those cases where conformational enantiomers exist, a single enantiomeric series has been explored.
Computations were performed either in vacuo, or by adoption of a polarizable continuum medium (PCM) [3] [4] [5] [6] to account for the influence of the solution environment. In view of the faster convergence, a scaled van der Waals cavity based on universal force field (UFF) radii 7 was used, and polarization charges were modeled by spherical Gaussian functions; 8,9 non-electrostatic contributions to the solvation free energy were disregarded at this stage: these terms were accounted for in single-point PCM calculations (at the PCM geometries) employing radii and non-electrostatic terms of the SMD solvation model. 10 Vibrational-rotational contributions to the free energy were also computed.
UV-Vis spectra of the main species were computed in vacuo or in solution using the timedependent density functional theory (TD-DFT) approach, [11] [12] [13] [14] [15] with the PBE0 functional and the 6-311++G(2d,2p) basis set. To produce graphs, transitions below 5.6 eV were selected, and an arbitrary Gaussian line width of 0.25 eV was imposed; the spectra were finally converted to a wavelength scale. [a] Electronic energy. [a] Electronic energy.
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Part 1: Monomers
[b] Electronic energy including SMD non-electrostatic terms.
[c] [a] Electronic energy.
[c] [a] Electronic energy. [a] Electronic energy.
S14 Table S6 . Monomeric radical, anionic form in water. In parentheses relative energies (kcal mol -1 ) referred to the most stable form (in bold) identified at the specified level. [a] For chiral structures, only one enantiomer is listed.
[b] Electronic energy.
[c] Electronic energy including SMD non-electrostatic terms. [a] For chiral structures, only one enantiomer is listed.
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Part 2: Dienediones
[b] Electronic energy. Table S8 .Dienediones, neutral form in water. In parentheses relative energies (kcal mol -1 ) referred to the most stable form (in bold) identified at the specified level. 
[a] For chiral structures, only one enantiomer is listed.
[c] Electronic energy including SMD non-electrostatic terms.
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Part 3: Dimericquinones Table S9 .Dimericquinones, neutral form in vacuo. In parentheses relative energies (kcal mol -1 ) referred to the most stable form (in bold) identified at the specified level. [b] Electronic energy. Table S10 .Dimericquinones, neutral form in water. In parentheses relative energies (kcal mol -1 ) referred to the most stable form (in bold) identified at the specified level. [b] Electronic energy.
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Part 4: UV-vis spectra Figure S12 . Computed UV-Vis spectra of the most significant tautomers / conformers of the monomeric radical.
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Figure S13. Computed UV-Vis spectra of the most significant tautomers / conformers of the dimericquinones.
